This paper attempts to formulate Inverse Gaussian probability model to describe the distribution of the age specific fertility rates among Nepalese mothers. The average age of child bearing has been found to be 26.12 years whereas child bearing starts at the age of 15.82 years. Estimated total fertility rate (TFR) has been found to be 2.60 against the observed value of 2.6 per woman. The coefficient of determination and chi-square values suggest that the model found to be good fit to the Nepal Demographic and Health Surveys data. Findings may help researchers and policy makers for applying the model in order to obtain the descriptive statistics for policy interventions.
INTRODUCTION
The fertility is one of the key demographic indicators like migration and mortality. The age specific fertility rates (ASFR) measure the annual number of children birth to women of a specific age or age group. The modeling of ASFRs in case of Asian countries has been used with some limitations (Islam 2011) , however, modeling of fertility data has been paid great attention among the demographers around the world.
A number of researchers have tried to develop several models in order to know the distributional patterns of fertility and fertility related parameters around the globe (Brass 1974 , 1978 , Coale & Trussell 1974 , Mitra 1967 , Islam & Mallick 1987 , Hoem et al. 1981 , Gilje 1969 ). The models like Polynomial models (Brass 1978) , mixture Hadwigr function (Chandola et al. 1999) , the quadratic Spline function (Schmertmann 2003) were used to describe the distributional patterns of fertility performance of the population. Peristera and Kostaki (2007) developed six parameters model while Mazzuco and Scarpa (2011) developed the skew-symmetric probability density function to describe the distribution of the fertility performance. Brass (1974 Brass ( , 1978 developed a linear relationship between a double logarithmic transformation of the age patterns as well as the standard age schedules. However, the limitation of this model is the lack of interpretations of the demographic parameters (Beer 2011) .
A mixture Hadwiger model with seven parameters was applied by Chandola et al. (1999) . A number of models have been developed to study fertility performance (Aryal 2005 , Aryal & Paudel 2012 , Brass 1974 , 1978 . There were several limitations that the discussed models were not good fit to the data of bi-modality and uni-modality (Beer 2011) . The skew-symmetric probability density function was applied for this purpose by Mazzuco and Scarpa (2011) . The piece-wise quadratic splines function proposed by Schmertmann (2003) with 13 parameters was found good fit to the wide variety of fertility data, however, it does not include all parameters, lack of interpretations and applications for further fertility projection (Beer 2011). In this context, the Inverse Gaussian Probability Distribution (IGPD) model has been applied to describe the distribution of ASFR pattern among Nepalese mothers, which is considered as the function of age of women of child bearing age of 15-49 years. The IGPD model has only three parameters (α, µ and λ). Demographic interpretations of these parameters are: α is the threshold parameter, (µ + α) is the mean age of child bearing among mothers, and λ is a scale parameter of the model. For this purpose, the Nepal Demographic and Health Surveys (MOH 2007 (MOH , 2012 data are used in order to check the suitability and validity of the used model, and the chi-square test as well as the coefficient of determination are also used to check the fitting of the used model.
MATERIALS AND METHODS

Inverse Gaussian Probability Model
Let X denotes the age of mother at the birth of child bearing and ASFR is a functi3 of age of mother at the birth of child bearing. Such a function is described by IGPD with three parameters and it is given below:
where, x > α is the threshold parameter, (µ +α) is the average of the distribution and λ > 0 is a scale parameter of the model. The variance of the age of mother is .
Estimation of Parameters
Three parameters of the IGPD are calculated by using method of maximum likelihood estimation (MLE). The literature of which is available on Mahmoud (1991), the Bayesian estimation of the three parameters of IGPD. To estimate the parameters of IGPD, the Easy Fit 5.6 software for distribution fitting has been used.
Model Validity
To test the accuracy of the model, the chi-square test of goodness of fit is used. Also, the coefficient of determination between observed and theoretical ASFRs has been obtained. The chi-square statistic is calculated as:
where i is the observed ASFRs and E i is the expected or theoretical ASFRs obtained from the fitting of IGPD for Nepalese mothers.
RESULTS
The IGPD is applied to the data of ASFRs of Nepalese mothers using the Nepal Demographic and Health Surveys. Three parameters of the IGDP are obtained by using the Easy Fit 5.6 Software for distribution fitting and presented in the Tables 1 and 2 .
Model estimates the threshold parameter (α) of 15.82 years, which implies that the age of child bearing for Nepalese mothers starts at the age of 15.82 years based on the data of 2011. The average age of child bearing has been found to be 26.12 years with mode of the distribution of 22.31 years. This result indicates that the fertility performance among Nepalese mothers has been found highest at the age group of 20-24 years. The estimated TFR has been found to be 2.6, which is closed to the observed value of TFR of 2.6 per woman indicating that IGPD has been found good fit to the data of Nepal. The value of coefficient of determination between observed and theoretical value of ASFRs obtained from IGPD has been found to be 0.99, which shows that the observed value of ASFRs has been explained 99 percent by the model. 
The dotted line is for the ASFRs obtained by IGDP and Solid line is for observed value.
Fig. 1. Observed and expected distribution of ASFRs of NDHS-2011
The Fig. 1 shows that the fertility performance among Nepalese mothers starts at the age of 15.82 years with increases exponentially and gains peaked at the age group of 20-24 years and decreases then thereafter it and attains least values at the age group of 45-49 years. Model estimates the threshold parameter (α) of 15.69 years, which depicts that age of child bearing starts at the age of 15.69 years. The average age of child bearing among mothers has been found to be 25.91 years. The mode of the distribution has been found to be 22.23 years, which means that the fertility performance among Nepalese mothers has been found highest at the age group of 20-24 years. The estimated TFR has been found to be 3.13 per woman while the observed value of 3.1 per woman. The result indicates that IGPD model has been found good fit to the data of 2006. The value of coefficient of determination between observed and expected value of ASFRs obtained from IGPD has been found to be 0.98, which shows that the observed value of ASFRs has been explained 98.16 percent by the model.
The dotted line is for the ASFRs obtained by IGPD and Solid line is for observed value.
Fig. 2. Observed and expected distribution of ASFRs of NDHS-2006 data
The Fig. 2 shows that the fertility performance among Nepalese mothers starts at the age of 15.69 years with increases exponentially and gains peaked at the age group of 20-24 years and decreases then thereafter and attains least at the age group of 45 -49 years.
CONCLUSION
The IGPD has been applied to describe the distribution of ASFRs of Nepal using NDHS data. The model has been found to be good fit to the data of Nepal. The model suggests that the child bearing age starts at the age of 15.82 years while the average age of child bearing has been found to be 26.12 years. Estimated TFR through model has been found to be 2.60 against the observed value of 2.6 per woman by using the data of 2011. The value of the coefficient of determination (R 2 ) between observed and expected values of ASFRs has been found to be 0.99, which shows that the observed ASFRs has been explained 99.33 percent by the estimated ASFRs indicating the model has been found good fit to the data of Nepal. Similarly, the child bearing age starts at the age of 15.69 years, the average age of child bearing has been found to be 25.91 years and TFR by the model has been found to be 3.13 against observed value of 3.1 per woman of the 2006 data. The value of coefficient of determination (R 2 ) between observed and estimated ASFRs has been found to be 0.98, which shows that the observed ASFRs explains 98.16 percent by the estimated ASFRs indicating that the model has been found good fit to the data of 2006 as well. Findings of this paper may help researchers and policy makers for applying the model in order to obtain the descriptive statistics for policy interventions.
